SUMMARY Serum immunoreactive prolactin was measured in 150 patients with liver disease of varying aetiology and severity and in 45 control subjects. The upper limit of the reference range for serum prolactin was 331 mU/1. Eighteen patients with liver disease (12%) had unexplained hyperprolactinaemia. No relationship existed between the prolactin value and the sex of the patient, the aetiology of the liver disease, the severity of the liver disease, or the presence of gynaecomastia. The cause of the hyperprolactinaemia in patients with liver disease and its clinical implications need further investigation.
Feminisation can occur in men with chronic liver disease and also in male alcoholics with only minimal liver damage (Kyrle, 1909; Corda, 1925; Silvestrini, 1926; Riebler, 1936; Glass et al., 1940; Lloyd and Williams, 1948; Summerskill et al., 1960; . Disturbances in endocrine function in women with chronic liver disease and in women alcoholics are poorly documented.
No single explanation for the endocrine changes in these patients has been found as so many factors appear to be involved. Alcohol abuse, drug treatment, and the nature and severity of the underlying liver lesion may all play a part and should therefore be taken into account.
Recently, it has been suggested that the pituitary polypeptide hormone prolactin might play a role in the endocrine changes of chronic liver disease. There has been debate as to whether raised concentrations of this hormone may be related to the gynaecomastia that can occur in male alcoholics and male patients with chronic liver disease (Turkington, 1972; Van Thiel et al., 1975; Van Thiel and Lester, 1976; Wernze and Schmitz, 1977) .
We have therefore studied 150 patients with liver disease to find the incidence of hyperprolactinaemia and its correlation, if any, with the sex of the patient, the aetiology and severity of the liver lesion, and the presence of gynaecomastia. (20) or general medical disorders not known to be associated with endocrine abnormalities (10). None of the control subjects had abnormal liver function tests, was an alcoholic, or was taking drugs known to raise serum prolactin values (MacLeod, 1976) .
Methods
Male patients and controls were examined by two independent observers for the presence of gynaecomastia, which was defined as the presence of a concentric subareolar mass with the consistency of breast tissue. An attempt was made to obtain breast secretion by firm manual expression.
Blood samples were drawn between 1400-1700 hours using a single puncture technique. Both subject and control groups of patients had been resting for at least one hour beforehand, and had no prior warning of the venepuncture. Serum was separated immediately and stored at -20°C until assayed. Serum prolactin was measured using a double antibody technique (Cole and Boyns, 1973 (Fig. 1) . The incidence of hyperprolactinaemia in the alcoholic group 13% (10/78), was similar to that in the non-alcoholic group 11 % (8/72) ( Table) . The incidence of hyperprolactinaemia in the male and female patients did not differ significantly. Of the 72 patients with non-alcohol related liver disease, 19 had a precirrhotic liver lesion and 53 had cirrhosis. The incidence of hyperprolactinaemia in the patients with precirrhotic liver damage (5%; 1/19) did not differ significantly from that in the patients with cirrhosis (13 %; 7/53) (Fig. 2) .
Of the 78 patients with alcohol related liver disease 23 had fatty change, 19 had alcoholic hepatitis, and 36 had cirrhosis. The incidence of hyperprolactinaemia in the patients with fatty change was 4% (1/23) compared with an incidence of 16% (9/55) in the patients with alcoholic hepatitis or cirrhosis, the more severe forms of alcohol related liver injury. This difference was not significant (Fig. 3) .
Nineteen (225%) of the 84 patients with liver disease had gynaecomastia, four of whom were taking 200 mg spironolactone daily. The incidence of gynaecomastia in the alcoholic male (24-6 %; 14/57) was similar to that in the non alcoholic males the serum prolactin concentration and the presence of gynaecomastia (Fig. 4) . Firm manual expression failed to produce breast secretion in any of the male subjects.
Discussion
Serum prolactin has been shown to rise in response to an increase in circulating oestrogen concentration (Yen et al., 1974; Wiedemann et al., 1976) . Many workers have reported changes in circulating concentrations of oestrogens in males with chronic liver disease (Glass et al., 1940; Adlercreutz, 1974; Green et al., 1976) and changes in serum prolactin values may be secondary to disturbances in oestrogen metabolism. Prolactin secretion might also be affected by a direct influence of alcohol on hypothalamic-pituitary function Van Thiel and Lester, 1976) , although Toro et al. (1973) , reported that prolactin levels do not increase 172 -20 group.bmj.com on October 13, 2017 -Published by http://gut.bmj.com/ Downloaded from in normal men and women after ingestion of alcohol.
In our series of 150 patients with liver disease, 18 (12%) had raised serum prolactin concentrations which could not be attributed to known endocrine disease or to drug therapy. Van Thiel et al. (1975) and Van Thiel and Lester (1976) have reported raised prolactin levels in male alcoholics with liver disease, but the actual number of patients with an increase in prolactin was small and there was considerable overlap between the values seen in the control subjects and the patient group. Wernze and Schmitz (1977) found hyperprolactinaemia in 39% (29/75) of a group of patients with cirrhosis of various aetiologies.
We found no correlation between the incidence of hyperprolactinaemia and the aetiology of the liver disease, which conflicts with the findings of Wernze and Schmitz (1977) . These workers reported raised prolactin values in 111 % (3/27) of patients with non-alcoholic cirrhosis and in 54-2 % (26/48) of patients with alcoholic cirrhosis.
Similarly, we found no significant correlation between the incidence of hyperprolactinaemia and the severity of the liver disease. Van Thiel et al. (1975) measured serum prolactin values in 50 male alcoholics with varying degrees of alcohol related liver disease, but did not comment on any relationship between prolactin value and severity of liver damage.
In our male patients, there was no relationship between the serum prolactin concentration and the presence of gynaecomastia. This confirms earlier work by Turkington (1972) who used a bioassay to measure prolactin in a group of patients with gynaecomastia of various aetiologies, including several with cirrhosis. Similarly Wernze and Schmitz (1977) , using a radioimmunoassay, found no correlation between plasma prolactin values and the presence of gynaecomastia. Van Thiel et al. (1975) , also using a radioimmunoassay, measured prolactin values in a group of alcoholic men and found higher values in those with gynaecomastia. In that series no clear indication was given, however, of the degree of liver damage, if any, in the patients studied.
In this study a raised serum immunoreactive concentration of prolactin was found in 12% of patients with liver disease. We have as yet no evidence that this contributes to the feminisation in male patients or that patients are in any way at a clinical disadvantage if their serum prolactin is raised. With all hormone assays, including prolactin, there is frequent and well-recognised dissociation between immuno-and bioactivity. The finding of normal serum immuno-reactive values using one particular antiserum does not exclude the presence ofan increase in biologically active hormone which is not apparent because of the characteristics of the antiserum used. This may, in part, account for the differences in results reported by previous authors and is the subject of a further study.
